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Self consistent solution of Poisson's and Schrödinger equations
In order to solve the Poisson's and Schrödinger equations self consistently following iterative scheme has been adopted.
(i) A guess potential satisfying the boundary conditions is chosen. Schrödinger equation is solved for this potential to obtain the energy eigen values and eigenfunctions.
(ii) n(x, z) and N 1. At the top surface(x=0) :
where, ρ s = | P| andn =x.
At the inclined facet :
= q e ρ s cos Θ/2ε s ε on where, ρ s = | P|cos Θ andn =x and
= q e ρ s sin Θ/2ε s ε on where, ρ s = | P|cos Θ andn =ẑ.
3. At the bottom surface (x=45 nm) : 
where, v x (q, [2] [3] [4] where the form factor can be expressed as
x ((z ))e −q|z−z | dzdz , i, j,m and n stand for different subbands, q = 2k sin(θ/2) as the ionized impurity scattering is an elastic process.
In order to calculate the neutral impurity scattering rate, we have adopted the general scheme for calculating the rate of any elastic scattering event in 2D system proposed by Stren et al. 5 . In general, momentum cross-section due to any spherically symmetric potential U(r) for the electrons belonging to the m-th subband of a 2D system can be written as: 5
where, r represents the position vector in 2D, J 0 (qr) = 2/πqr cos(qr − π/4). Here we have treated the neutral impurity potential as a spherically symmetric square well 6 ; U(r)=∆ when r ≤ a o and U(r)=0 when r > a o . Where, a o the effective Bohr radius of an electron on a shallow donor.
Finally, the momentum relaxation time can be obtained as
where,
is the weighted concentration of neutral donors. At high temperatures, the major contribution to the scattering arises due to the lattice vibration.
However it is noteworthy that the rate of scattering due to polar phonon (PO) is expected to be much higher than that for the deformation and piezoelectric potential scattering in GaN because of its strong polar nature. 7 Following Ridley 8 , we write the momentum relaxation time limited by PO phonon scattering as:
where, the upper and lower signs have been used for absorption and emission respectively. Value of n m , can be evaluated from energy conservation E n m = E m ±hω. From eqn. 4 it may appear that the contribution of emission processes is more than that of absorption processes as the factor (N(ω) + 1) associated with the emission is clearly larger than the factor N(ω) for absorption.
However, it should be noted that PO phonon energy in GaN is ≈ 90 meV, which is much larger than k B T even at room temperature. In a degenerate 2D electron gas, the possibility of transition accompanied by phonon emission is expected to be feeble because of unavailability of states below 
